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I. Introduction
Typically, developing countries offer a range of incentives such as income tax rebates, import duty exemptions and infrastructure subsidies to attract foreign direct investment (Aitken and Harrison, 1999; Waldkirch and Ofosu, 2010) . In addition to the direct benefits of an additional source of capital, the flow of foreign direct investment (FDI) is expected to yield benefits such as enhanced employment opportunities, foreign exchange, and arguably, most importantly, the prospect of acquiring new technology and other intangible knowledge, which may spill over to the host country and allow domestic firms to improve their performance (see Ramirez, 2006) . 1 The theoretical literature on the motivation for foreign direct investment argues that multinational enterprises (MNE) possess intangible firm specific advantages which allow them to compete successfully in a foreign environment. These firm specific advantages include not only technological know how but skills related to management, distribution, product design, marketing, and other sources that create value in a modern economy (Vahter, 2004) . From the perspective of a developing country, Gorg and Strobl (2001) argue that transmission of such intangible knowledge through FDI is an important channel through which developing countries can catch-up with the industrialized world. Gorg and Greenaway (2004) go on to add that whatever the source of return to international enterprises, the only way in which indigenous firms can gain from such flows is if knowledge spills over from MNE to domestic enterprises. 2 1 Barba and Venables (2005) provide a taxonomy of the potential positive effects of FDI on a host economy into product market effects, factor market effects and spillover effects. The first two effects are often referred to as direct effects, while the third is classified as an indirect effect.
2 There are several channels through which knowledge and technology may spillover from foreign firms to domestically owned firms. According to Görg and Strobl (2001) and Görg and Greenaway (2004) the theoretical literature identifies several spillover channels through which foreign presence may boost domestic firm productivity. This includes, knowledge acquisition through labour mobility, through imitation of products, production, advertising and marketing strategies, and through competition. On the last channel, while competition may force some domestic firms to become more productive it may cause others to exit the industry and/or reduce production and productivity by drawing away both demand and skilled workers.
While theoretically there appear to be a range of positive effects associated with FDI, this view is not uncontested and there are disagreements on the consequences of FDI on the long run growth trajectory of developing countries. Initial foreign investment flows may be outweighed by capital transfers over the longer run. For instance, dependency school theorists argue that foreign investment is harmful to the long-term economic growth of developing nations as control over resources which may have been used for national development flows to MNCs (see Fan, 2002) .
Foreign subsidiaries also exhibit a strong tendency to remit profits by manipulating prices, and the type and quantity of their international transactions are mostly kept within the boundaries of the firm (Waldkirch and Ofosu, 2010) .
Against this background, whether FDI is likely to have a positive effect on long-run growth in a developing country is likely to depend on the extent to which intangible assets and the technological know how from MNCs seeps into and is embedded into the wider local economy. Beginning with the pioneering work of Caves (1974) this view has spawned a large empirical literature which attempts to identify whether the presence of foreign firms is associated with improved productivity of domestic firms. While a brief review of this literature is provided in the following section, for obvious reasons, very little is known about the effect of FDI on domestic firms in the African context (exceptions are Waldkirch and Ofosu, 2010 and Bwalya, 2006) . Noting this gap, this paper draws on two-period (2003 and 2007) panel data from South Africa to analyse the effect of foreign direct investment on the labour productivity of domestic firms. A relatively unique aspect of South Africa is that during this period a key legal measure which may have had a bearing on the effect of FDI on domestic firms was the passage of the broad-based black economic empowerment act (BB-BEE). We examine the effect of complying with some of the BEE measures on labour productivity and in particular the interaction between foreign firm ownership and BEE.
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To preview our results we find no evidence of either positive or negative spillovers to domestic firms and no evidence that a greater degree of BEE compliance by foreign firms influences labour productivity. The results are robust to the use of different definitions of foreign presence. The rest of the paper unfolds as follows: Section two contains a review of the existing literature. Section III provides a brief introduction on the environment for foreign investment in South Africa, section IV outlines the empirical approach, section V and section VI discuss the data and the empirical results, respectively, while the final section concludes.
II. A review of the empirical literature
There is a substantial literature on the effect of foreign presence on the productivity of domestic firms. Early contributions include the work by Caves (1974) and Globerman (1979) . Based on an analysis of the effect of FDI on manufacturing industries in Canada and Australia, Caves pointed out that FDI boosts the productivity of domestic firms through the competitive pressure induced by foreign firms. Soon after, Globerman (1979) confirmed that the labour productivity of domestic firms was positively correlated with the presence of FDI in Canada. In a similar vein, Blomstrom's (1983) study on Mexico -probably the first study on a developing country -reported that foreign presence in an industry had a positive effect on industrial productivity. While these pioneering studies uniformly found evidence of positive FDI spillovers, they were based on cross-section data and did not account for the potentially endogenous flow of foreign direct investment to more productive firms and industries.
A more recent, so-called second generation literature which focuses mainly on transition and developing countries and relies on panel data provides a more nuanced picture. This literature, commencing with the paper by Haddad and Harrison (1993) uses panel data to examine the effect of foreign presence on labour productivity of domestic firms in Morocco. The authors attribute the lack of a spillover effect to the technology gap between foreign and domestic firms. In a marked reversal from the earlier cross-section data based literature, Aitken and Harrison (1999) use panel data from Venezuela to conclude that foreign investment is associated with negative spillover effects. In a similar vein, although there are exceptions, papers based on several Eastern European countries tend to find a zero for Romania; Damijan et al. 2003; Vahter, 2004) or negative spillover effect (Djankov and Hoekman 2000; for Bulgaria). Turning to Sub-Saharan Africa, Bwalya (2005) analyses inter-and intra-industry spillovers and finds that in Zambian manufacturing, foreign presence has a positive inter-industry effect through backward linkages while there is evidence of negative intra-industry effects on domestic firms. Waldkirch and Ofosu (2010) reach a similar conclusion. Their analysis of manufacturing firms in Ghana reveals that foreign presence in a sector has a negative effect on the labour productivity of domestically owned firms. The stylized explanation for the negative intra-industry effect is that due to their firm specific advantages, MNCs face a lower marginal cost which allows them to compete more successfully in product and factor markets and to attract demand and talent to the detriment of domestic firms. While competitive pressures may in the long run induce efficiency through knowledge spillovers, in the short run FDI flows may be associated with negative consequences for domestic firms. This hypothesis finds support in the case of China (see Liu, 2008) While the difference in empirical findings across countries may be due to differences in absorptive capacity, firm and industry heterogeneity or may occur through inter-industry rather than 5 intra-industry linkages, it is also likely that the outcomes of spillover analysis are affected by differences in the type of data used (cross-section versus panel), the unit of analysis (firm or industry level) the measure of foreign ownership (share of output, employment or capital) and the form of the dependent variable (labour productivity, total factor productivity).
To systematically explore the effect of study-specific features on the findings and to guide the empirical work in this paper we carried out a meta-analysis of 30 studies conducted on developing and transition countries. 4 These 30 studies yielded a total of 130 observations and among other outcomes, the absolute value of the t-statistic on the spillover variable from these studies was regressed on study-specific characteristics. The list of studies included in the meta-analysis and a set of estimates are provided in Tables 1 and 2 , respectively while details on the analysis are available in Mebratie (2010) .
The meta-analysis yields three key points which have a bearing on our analysis. First, studies which rely on industry level and cross-section data are more likely to find statistically significant spillover effects as compared to papers that use firm-level panel data. This may be expected as firmlevel panel data allows researchers to control for time-invariant differences in productivity across sectors that might be correlated with foreign presence which is not possible with the use of crosssection industry level data. Second, the outcome measures used across various studies -labour productivity, total factor productivity, output growth -are not systematically linked to the spillover finding. In other words the results are not sensitive to the choice of the dependent variable. Third, papers that measure foreign ownership in terms of share of capital as opposed to share of employment or output are more likely to report statistically significant findings. There is also no evidence of publication bias and echoing the previous discussion, papers based on data from Asia are more likely to report statistically significant findings as compared to other transition and developing countries. Drawing on this meta-analysis we use firm-level panel data to investigate spillover effects. We use labour productivity as our outcome measure, define foreign ownership in terms of share of capital and examine the sensitivity of the estimates to the outcome and foreign presence measures.
III. Foreign direct investment and black economic empowerment in South Africa
In Subsequently, on January 9, 2004, the Broad-based Black Economic Empowerment Act was signed into law.
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With regard to foreign direct investments, while foreign firms wishing to invest in South Africa are exempt from the ownership clause they do have to spend time on BEE compliance issues and they are expected to purchase material inputs and services (preferential procurement) from black empowered companies. 8 Thus, as pointed out by Makwiramiti (2011) , BEE measures may limit the attractiveness of South African as a destination for FDI, but more pertinently for this paper, as is discussed in the following section, such measures may have a bearing on foreign firm productivity and on spillover effects to domestic firms.
IV. An analytical framework
The desire to attract foreign direct investment is clearly linked to the benefits thought to be associated with its flow. A prominent benefit is that the flow of FDI allows developing and transition countries access to firm-specific intangible proprietary productive knowledge which multinationals may possess. Provided that multinationals do have such knowledge, then it maybe expected that foreign ownership of a firm is likely to enhance firm productivity. At the same time, through various channels, domestically owned firms may also benefit from such knowledge flows.
These two hypotheses -foreign ownership is associated with higher productivity and that domestic firms operating in industries that receive FDI experience productivity gains, that is, intra-industry knowledge spillovers, have spawned a large empirical literature.
7 See Acemoglu, Gelb and Robinson (2007) for more details on BEE policies. 8 The time dimension includes total senior management's time spent on dealing with issues and requirements associated with Black Economic Empowerment (such as policy, ownership, procurement, marketing and sales, and labor/employment issues). A black empowered company is defined as one which is at least 25.1 percent owned and managed by black people.
We draw on this literature to develop a framework which is tailored to the two-period panel data at hand. Consider a production function where output Y for firm i in industry j in period t is treated as a function of capital (K), labour (L) and access to technology,
. Amongst the factors included in A ijt are variables that capture a firm's direct and indirect access to intangible knowledge from foreign sources. Specifically, direct access is proxied by the percentage of a firm's foreign equity (FDI ijt ) while indirect access (spillovers) is captured by foreign equity participation at the level of the industry (FDI jt ). With regard to the outcome of interest, as discussed in section II, there is no agreement on the appropriate measure and authors have used output growth, total factor productivity or labour productivity. Considering the context and the potential importance of labour productivity in improving living standards and wages, as argued among others by Steindel and Stiroh (2001) , Buckley et al. (2007) , and Mahmood (2008) we opt for labour productivity (sales per worker)
as our key outcome measure. Manipulating, expanding and log-linearising the production function yields,
where, log sales per worker (labour productivity) is treated as a function of a time dummy (T), fixed capital per worker (k ijt ), measures of FDI and other productivity related inputs X ijt which includes the share of skilled workers in a firm, firm size, and a proxy for firm investment in quality as measured by possession of an international quality certificate such as ISO9000. a i is a firm fixed effect, ijt ε is a time-variant error term and the β i 's and γ 's are coefficients to be estimated. If foreign ownership in a firm is associated with increased labour productivity then 3 β should be positive and if there are intra-industry knowledge spillovers from foreign firms to domestically owned firms then 4 β should also be positive. The interaction term (FDI ijt *FDI jt ) is included to examine the effect of intraindustry spillover effects on other foreign firms in the industry. A positive coefficient indicates that foreign firms gain from the presence of other foreign firms in the industry.
The key econometric concern associated with estimating (1) is that foreign investment in a particular firm or industry is not exogenous and may be driven by unobserved factors that drive labour productivity. For instance, if multinationals are more likely to invest in more productive domestic firms then the effect of foreign ownership on labour productivity ( 3 β ) is likely to be overestimated while the effect of foreign ownership on firms that remain domestically owned is likely to be underestimated ( 4 β ). On the other hand if multinationals invest in less productive firms, where they may anticipate growth, then the own-firm effect is likely to be underestimated while the effect of foreign presence on firms that remain domestically owned is likely to be overestimated. To the extent that unobserved attributes that drive labour productivity are time-invariant, the inclusion of firm fixed-effects (a i ) is likely to mitigate the effects of reverse causality. It is of course possible that even after controlling for fixed-effects, due to time-varying unobserved heterogeneity, FDI flows and unobserved factors that determine labour productivity are jointly determined and the
In the forthcoming sections we discuss this possibility and the effects on the estimates in more detail.
While the main equation of interest is (1) we estimate several specifications of this model to examine the sensitivity of the estimates. Most notably, we examine the effect of BEE compliance, as measured by the proportion of domestically sourced inputs procured from black empowered companies, on the productivity of foreign firms. Since and due to the passage of the BEE Act in January 2004 foreign firms may have felt obliged to source some of their inputs from BE companies, which is akin to an input tariff, and in turn may be expected to have a negative effect on foreign firm productivity.
10 At the same time by forcing foreign firms to source inputs from black empowered companies such a policy may encourage greater vertical interactions between foreign and domestic firms which may work towards enhancing the productivity of domestically owned firms. In this paper, since we focus on horizontal/intra-industry interactions, if compliance with BEE is associated with a reduction in foreign firm productivity then it potentially reduces the scope for intra-industry spillovers. To empirically examine these effects we estimate,
where, the coefficient on BEE ijt measures the direct effect of compliance on firm productivity. The specific effect on foreign firms is measured by the coefficient on BEE ijt *FDI ijt and the effect of the interaction between BEE compliance and spillovers is measured by β 8 . Since the BEE act was only passed in 2004, estimates based on (2) may be considered difference-in-differences estimates of the effect of complying with an element of the act on productivity. While (2) does include firm-level fixed effects which allows us to provide estimates that at least control for time-invariant unobserved characteristics, since compliance with BEE is likely to be endogenous we do not purport to provide causal estimates of the effect of BEE measures. 11 Our main concern is to examine whether compliance with the act may have affected the productivity of foreign firms and hampered their ability to generate intra-industry learning.
V. Data and descriptive statistics
The empirical work presented in this paper is based on a panel data set constructed by combining two rounds of surveys collected as part of the World Bank's Regional Program on Enterprise 10 According to the codes of good practice associated with the BB-BEE act, preferential procurement has a 20 percent weight in the computation of the BEE score card and during the first five years of the policy the preferential procurement target was set at 50 percent. An immediate concern, in terms of the validity of the empirical work is whether the 412 firms not canvassed in the 2007 survey were excluded because they exited the industry or due to other systematic factors or whether their omission is driven by non-systematic random factors. If less productive firms systematically exit the survey then analyses based on the remaining more productive firms is unlikely to yield consistent estimates of the FDI-productivity relationship. To examine this issue we estimate a probit model where the dependent variable drop-out takes the value one for firms that are not canvassed in the second wave and zero otherwise and the independent variables are various firm characteristics (see Baulch and Quisumbing, 2010 for a similar test). The idea is to examine whether firm characteristics are systematically linked to sample retention. As shown in Table A2 , none of the variables are statistically significant which supports the idea that firms that were excluded from the survey are not systematically different from firms that are retained in the sample.
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As shown in Table 3 far more likely to be located in this city as compared to domestic firms (see Table 4 ). There are strong similarities with regard to industrial distribution with both foreign and domestic firms most likely to be operating in the fabricated metal products, chemicals and food processing industries (see Table 5 ).
The definitions of the variables used in our analysis are provided in Table 6 while Tables 7 and 8 contain descriptive statistics. As shown in Table 8 , labour productivity is higher in foreign firms in both years although the differences are only statistically significant in 2007. Both foreign and domestic firms appear to be similarly endowed in terms of capital and labour quality and in neither year are the differences statistically significant. The key difference appears to be firm size. While the bulk of the foreign firms (78 to 86 percent) fall in the category of large firms with 100 or more employees, only about half of the domestic firms fall in this category (44 to 48 percent). Firms owned by foreigners appear to have been operating for a longer period than domestically owned firms suggesting that foreign investment is more likely in well-established larger firms. While there are concerns about the additional costs that foreign may face due to BEE-compliance, the data show that the costs of such measures may be more onerous for domestic firms. While about 3 percent of senior management time per week is spent on BEE issues in a foreign firm it is 6 percent in a domestic firm. In terms of a more concrete measure, about 14 percent of domestically sourced inputs of foreign firms come from black empowered companies while the corresponding figure for domestically owned firms is 17 percent.
VI. Estimates
A. FDI and labour productivity Table 9 contains several sets of estimates. Columns 1(3) and 2(4) provide estimates based on the cross-section 2003(2007) survey for the entire data set and for the firms included in the panel, respectively. Columns 5 and 6 provide estimates based on the pooled data and column 7 presents estimates controlling for firm fixed-effects. All the estimates based on the cross-section data show that there is a positive link between foreign ownership and productivity. The point estimate suggests that a 10 percent increase in foreign ownership is associated with a 2.7 to 5 percentage point increase in labour productivity. However, this coefficient is precisely estimated only in columns 1 and 5, and thus provides rather weak support for the idea that foreign firms possess intangible productivityenhancing knowledge. There is no evidence to support the claim that domestic firms operating in industries that have a higher rate of foreign participation experience a positive spillover effect. At the same time there is also no support for a negative spillover effect. This may be interpreted in terms of a balance between the positive knowledge enhancing effects of FDI and the potentially negative effect due to the shift of demand from domestic to foreign firms. Alternatively, and more straight forward, it may be argued that foreign firms do not possess any superior knowledge compared to domestic firms and hence there is no scope for spillover effects. Indeed the within-estimates are markedly differently from the cross-section estimates. The positive effect of FDI_Firm is replaced by a negative effect although statistically insignificant at conventional levels (p-value 0.182). 15 The change between the two sets of estimates suggests that the positive link between FDI and labour productivity observed in columns 1 to 6 is driven by the flow of foreign investments to more productive domestic firms. 16 This is consistent with the earlier discussion that FDI flows to larger more well-established firms. Once we control for this endogenous flow, through the inclusion of firm-fixed effects, there is no evidence of superior foreign knowledge and also as may be expected, no evidence of spillover effects either to domestic or other foreign firms in the same industry.
As pointed out on the basis of the meta-analysis, identification of spillover effects is particularly sensitive to data type (cross-section versus panel) and the FDI measure of foreign presence. To examine this, Table 10 provides estimates using share of employment in foreign firms rather than foreign ownership as a measure of FDI. The patterns are very similar. The cross-section estimates in columns 1, 4 and 5 provide the impression that there is a positive link between foreign presence and labour productivity while the within-estimates show that foreign ownership is not associated with increased productivity. The change between the cross-section and panel data estimates suggests that the cross-section correlation may have been driven by firm characteristics which appeal to foreign investors. There is no evidence of spill over effects. Aitken and Harrison (1999) point out that spillovers may be geographically restricted in the sense of exerting an effect only on domestic firms located close to foreign firms. To test for this we run a complete set of specifications which includes two spillover measures -that is, as in Tables 9 and 10 , FDI share in the industry to which a firm belongs and FDI share in the city where a firm is located (see Table A3 ). The estimates yield patterns that are similar to the baseline specification (Table 9 ). Table 11 contains estimates of the effect of FDI and BEE on labour productivity. We provide estimates for the 2007 cross-section data based on the full data set and the sample included in the panel (columns 1 to 4) while fixed-effects estimates are in columns 5 and 6. The first point which emerges from columns 1 and 2 is that there is a negative and statistically significant effect of BEE compliance on labour productivity. A 10 percent increase in material procurements from black empowered companies is associated with a 2.3 to 5 percent reduction in productivity. Estimates of the effect of foreign ownership and spillover effects are similar to those reported in Table 9 . With regard to firm ownership, there are sharp differences in the source of the negative effect. While the effect of BEE compliance seems to have no effect on the productivity of domestic firms, at the mean level of foreign ownership in the sample, a 10 percent increase in BEE compliance is associated with a substantial 8 to 15 percent reduction in labour productivity. Supporting the idea of a BEE induced decline in foreign firm productivity, the inclusion of the BEE variables leads to an increase in the positive effect of foreign firm ownership on labour productivity. However, there is no evidence of spillover effects.
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B. FDI, BEE and labour productivity
As pointed out earlier, BEE compliance is endogenous and if less productive firms are more likely to comply then cross-section data estimates will tend to overestimate the negative effect of BEE compliance on productivity. Firm fixed-effect estimates which at least control for time- 17 We split the FDI_Industry variable into the share of joint venture foreign presence in an industry and fully-owned foreign presence in an industry to see whether spillover effects differ across these two types of FDI. Neither of the two measures was statistically significant. Following Liu (2008), we also examine whether there is a time lag between FDI and any potential spillover effects by estimating the effect of FDI in 2003 on labour productivity in 2007 (see Table A4 ). The estimates show that while foreign ownership in 2003 is associated with increased productivity in 2007 there are no gains for domestic firms. Finally, we also re-estimate the specifications reported in Table 9 invariant unobserved characteristics (columns 5 and 6) yield a picture which is markedly different from the cross-section estimates. There is little evidence of a negative effect of BEE compliance on productivity. The coefficient on this measure is negative but no longer statistically significant. 18 The coefficient on the interaction between FDI and BEE is not statistically different from zero indicating that foreign firm productivity is not affected by adherence to preferential procurement policies. The differences between the cross-section and the panel data estimates support the idea that foreign direct investment flows to more productive firms and that less productive foreign firms are more likely to comply with BEE. Consequently, after correcting for firm-fixed effects there is a negative although statistically insignificant link between foreign firm ownership and labour productivity and no evidence of spillover effects.
VII. Conclusion
The impact of foreign direct investment (FDI) on domestically owned firms in developing countries has attracted substantial academic and policy attention. A well-developed literature argues that foreign firms possess proprietary productive knowledge and through interactions with such firms domestic enterprises can enhance their own productivity -a spillover effect. At the same time, there is a concern that foreign companies may have a negative competition effect on domestic firms and attract demand and labour away from domestic firms and cause domestic firms to exit the industry.
While a large number of studies have examined the spillover effects of foreign presence on local industries in different countries, efforts to investigate the effect of multinational companies operating in Africa on local firms is limited and this paper sought to fill the gap.
Using a two period (2003 and 2007) panel data of South African manufacturing firms, this study examined the impact of foreign ownership of a firm on its own productivity and on the productivity of domestically-owned enterprises. Estimates based on cross-section data showed that foreign-owned firms were more productive than their domestic counterparts. However, panel data based estimates supported the idea that FDI is attracted to more productive firms and conditional on controlling for firm fixed-effects there was no foreign-owned productivity effect. Consistent with the lack of a foreign ownership productivity effect there were no spillover effects either to domestic firms or to other foreign firms operating in the same industry. The estimates were robust to the use of alternative measures of foreign presence, alternative outcome measures and to the split of foreign presence into joint-venture and fully-owned. The zero spillover effect may be contrasted with the findings of Waldkirch and Ofosu (2010) and Bwalya (2006) for Zambia who find negative spillover effects which they attribute to negative competition effects. In the case of South Africa we find zero spillover effects and since there is no evidence that foreign firms are more productive than domestic firms we draw the conclusion that this effect may be attributed to the limited scope for spillovers as Nevertheless, the estimates presented here show that in the South African context for the period under scrutiny there is no evidence of intra-industry knowledge flows. These estimates call into question the continued use of preferential fiscal and tax policies for multinational corporations. Source: Own compilation based on data collected from listed empirical studies. 1 The findings of the paper are based on the conclusion of the respective studies and not on the statistics from individual regressions. Notes: a) Estimates based on data collected from empirical studies listed in Table 1 b) ***, ** and * denote statistical significance at 1%, 5% and 10% levels respectively c) Heteroskedasticity consistent standard errors provided in parentheses. Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; Other regressors include the number of skilled production workers, whether a firm has an international quality certificate and indicator variables for firm size. Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; Other regressors include the number of skilled production workers, whether a firm has an international quality certificate and indicator variables for firm size. The measure of FDI at the industry level is based on using information on all firms and not just those included in the regressions.
